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2 (57) Abstract: The invention concerns a composite nonwoven formed from fibrous layers bonded together by entanglement of 
fibers of the layers, wherein the fibrous layers comprise first and second outer layers each comprising a mixture of hydrophobic and 
Q hydrophilic fibers, as well as an intermediate layer of hydrophobic fibers sandwiched between the first and the second outer layers, 
^ the weight ratio between the hydrophobic and hydrophilic fibers in the first and the second layers being 20:80 to 80:20. The invention 
^ also concerns the manufacture of the nonwoven, as well as its use. especially as a wet wipe. 



wo n3/n5>n347 ai liliilillllliiliilllliiillllilliii 



ES, Fl. FR, GB, GR, IE, IT, LU, MC, NL. PT, SE, SI, SK, 
TR), OAPI patent (BF. BJ, CF, CG, CI. CM. OA. ON, GQ, 
GW. ML. MR, NE, SN, TD, TG). 

Published: 

— with international search report 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



wo 03/050347 



PCT/F102/00995 



COMPOSITO NONWOVEN, ITS USE AND METHOD OF MANUFACTURE 

5 

Field of tiie invention 

The p««at invention relates to composite nonwovens, to their «se and to a method of 
,^c^ of the oomposit. »>nwovens. More particularly, it discloses a new entangled 
,0 composite nonwoven matedal comprising a. least U.ee layers. The nonwoven matena. 

,0 the invention can be t^ as a subslxat. for wiping articles. especiaUy for use as 
asubstrate for wet wipes, where good U.jnd absorption and release properties are needed. 

1 5 Background of the invention 

h. hydroentanglement of a fiber web. fine, high-speed water i«s bond the fiber web in a 
similar way to the needles in a needlepunebing process. These high-pressnre water jets cause 
a rearr^em-.. of tire fibers in all three dirrfons of ti,e stnrctnxe and as a co„ce 
20 thereof significant bonding without tire us. of added binder or additional bondmg (e.g. 
ti,e,maO ^ be acbiev«L In a widdy appUed process, a carded web is placed on a mov»g 
conveyor belt, which transports ^ web under several ro«s of water jet. Tie water pressure 
in the jets is increased stepwise ftom tire first array of jets to the last array. — " 
ahou, hydrocn.ang.emen. can be fbund. for example, in the patents US 3.485.706 and US 
25 3.485,708(Evans).whicbpatentsareincorporatedhereinbyreference. 

V^ous types of fiber compositions can be used to produce hydroentangled n^J^ 
Typical fibers used are c^ulose-based fibers such as cotion. pulp or v,scos . as weU . 
i«ic fibers such as polyester (typically polyetirylene terephtalate). A - * 
30 m^n.reratiois30-70%viscosefibersa„d7«%-30%polyes.erfibersbyw«ghtoftheweb. 

Hydroentangled nonwovens have been used as substrates for pre-moistened wipes, i.e. 

wet wipes. course of a wiping action, tire liquid in tire pre-mo.stened w.P- to 
Prised oL tite surface that is wiped, for example for cleaning or poHshmg the sur^. 
35 I ^iTapphcations ti.e li,uid d.a. is releas^l should provide some special fimction on ti.e 
surface, such as moisBmsing of skin or disinfecting ttie surface. 
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«0.3»«.3*' as a hydroentanBlednonwoven. Should possess boU. 

su.=«a.e^ r« - -"^J^CeHsUos. as weU as 
desirable liqmdabson.Uon and tetamon 

properties. 

A nolvester fibers provide good liquid 
»„«,vc« s— --;^7^^ll:„L..P-vless«>anS0%of.e 
,^,«„„a^«Uaaoncba«c«,s«es^^e^^^^ 

„ois»ri.»»H<l-""^'*''»^,tr«rsl as cleaning. poUshins or dUinfeotng 
oo„».n. - - X::,, Please P^l^-^es nonwoven 

substrates »sed to manu&eture espeaa 

. K> fib«s such as polypropylene (PP) fib«s there 
..^.eenobserved ^^^'^'^^^JL^^- HV^^'"'"" 

l^teri^byhavingawatercont^-^J^* ^ nonwoven 

I oapl^y of »a«.-based ''J";;^„,„,^.„. the non^oven during 

a wipmg action and the amoim 



minimized. 

• • o PP fibers are significantly poorer 
,0 Thew*absorpHo---'-^'":r:r^-rebydropblbc«bers.men«« 
««„«»absorp.onprope.Uesofnon^--^^^^„^^^^^^^^ 
3„o- of hydrophobic Po'=--^'^;, ^ . observed e.g. as an increas.ng run- 
^^.rp^nor^ater-basedb,.^-^-^^,^,,^,^. 

25 , fibers in nonwovens «. be used as substrates for 

use of hydro^obic polyprop,.- » 

.pi. articles is b-r^ted -^^^^^ZJ^^ --'^^'^'TXT^ 
polW^-^ »™ ^ ^.h a «ater contact angle of about 105 . Th 

tlwlene have a low-energy surfece wrth a «a ^^^^ ^ 

andabsoipuonrateoltne 
of,»enon«ovenduringa«ipn«-U- 
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WO03I05034T 3 ft „ the prior «<■ ^y" ^^'^ 

C„„p„.Uc and ■'<»-'» '^"J^; has at leas, mo Uy» oon-ng a. 

.opposite is a aiffe^n. »oBWOve. U.r«s a« 

Jpartly different fibersorfibercon^fo-^ ^ ,^ent 

'SLlfac^r^l separate., and ^ "^^^^ J_ ..eshee. «> be »s.d - 

^Uca^on WO 9B/«37n .sc.o,« contain «.yP-"---^' 

l.«tefor.«et«ipe.whaeinthev»^o^^« 

^eso^«»oh.a^edproa..sean^a.^J^^^^_^^„,^^ 
Ld.rea.me-s. ^""'^^Va, fl,e other layers. The Japanese pat«^. 

„..ed — y ^ 7^:; .nsisiin. of a h,arop.«*'o. 

bonded middle Uyer and outer layers 

line ie the various layers le.E. 
The composite nonwoven fabrics can dso tonn J" ^ ^^^^j,^ 
::n>«efonuedandbrousht.o.^-2^1«»dscanbeused. The^OSM 
IS are bonded m'^- ^ f cardi^ devices, vbich are fed with dt£fer«>t 

fiber compositions or aiii« 
entangling. 

summary of the tovention » formed ftom fibrous layers bonded 

^e ^ -en^on concert, a -"-^-^^ fibrous layers o»pr^se first and 
r;Lby en.ang.emen. offibers '^^^ ^^^^^ic andhydropbiUc fibers, as we. 
Xtd outet Uyers each comprising '^^^l^^^^ ^ the firs, and *e second 

. f™, the layers of fte composite 

^totheinvenfiot.d.efibrous^^---^;;'^™*^^^^^ 
According to tuemvc .ivee of fibers which e.g. have to 

, fih«^ i.e. are tree oi . combmea to 

ae^.Hov.ever.fl.ehydroenWed-"' 
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nonwoven. ^ ed as a substrate for 

An object of the mven , ^ ead. comprising 

' .^^coth,a«P'>*-^'^':rsiout«>avers,«.-by'^'-'°°^ 

ar,togthe'-"o»«»8lcd«*- 
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Brief descrip.i.BO**'*"'*'*' 



20 Figure ishovrs any ^^^^ ^^^^e of filled potes,ineasurea 



properties of sue 
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XVO 03/050347 5 that surprisingly has good release 

• ovides a nonwoven oomposrte matenal that surp ^^^^^^^ 

in «>e outer layers an^/or.0 form «.e 

r:ttrerr::::=rr:r:::r= 

^ve manv — ^'^,^es of polypropylene " ^ 

^„«,ven»»ter,als. Sm«bl y ^ . ,^ 3,, fl,e same 

^ fibers taving 3.4 second outer layers . 

^ „ ft. hydrophobic fibers m the first also fibers made fiom a 

invention, W ^ i.,ennediate layer. » sho«Mbe notea 
,,^oplro«cfiber«n>*^» ^^^^^...^hobK^^^^^ 

,^op*syn.^--^^-^.^^,.^ace^^ 

-S'-fS^*''^'" 3^ treatments or a 

can be ^ example chem.^ ^ „^«„^t fibers mcludmg 
hydrophobic fibers can ^^^^ 

,^h*iccorepolyn>«»*»'''' are selected 

of the invention, the hydrophiUc absorbmg 

fi^er embodiment of the invennon. ^^^^^ ^ ,(,.30. 

According .0 a fi»ther ^ ^ as, ,nd second outa lay 

Acccriingto a ft-rther em ,^ ^ preferr ^ 

and the second outer y polyolefin. su wopylene 

polypropylene fibers. A 
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consists of three layers, that is of a first and second outer layer, as well as a third layer, the 
outer surfaces of which each faces an outer surface of the first and second outer layer, 
respectively, forming a sandwich structure. 

5 In a typical nonwoven according to the invention, the weight of each layer can be 10 - 80 
g/m^ The weight of the intermediate layer can often be greater than the weight of each outer 
layer. 

The nonwoven composite material according to the invention is made by a 
10 hydroeatanglement process that involves the general steps of forming a layered web of fibers, 
hydroentangling the web. drying the web and winding the hydroentangled nonwoven 
material. According to the invention the layered web can be formed by providing a first and a 
second web each comprising a mixture of hydrophobic and hydrophilic fibers, providing a 
third web of hydrophobic fibers, conveying the so formed webs as such to join the webs in a 
1 5 facing relationship with each other so as to sandwich the third web between the first and the 
second webs. 

A hydroentanglement production line for making a three-layered web is schematically shown 
in Figure 1, where the parts are as follows: (1 1 A, 1 IB, 1 IC) are fiber feeders for the webs A, 
20 B and C, respectively. The fibers can be staple fibers crimped and cut firom polymer 
filaments. The reference numbers (12A 12B, 12Q denote carding stations for the same webs, 
and (13) denotes the 1"* hyditJentanglement station, (14) the 2"" hydroentanglement station, 
(15) is the dryer and (16) a nonwoven winder. 

25 After carding in the carding stations (12A, 12B, 12C), the separate webs A, B and C. 
consisting of carded fibers, are conveyed as such to the V' hydroentanglement station (13) 
without additional intermediate treatments, i.e. mechanical (e.g. compacting), chemical and/or 
thermal treatments. As a result, after carding, the properties of the fibers and the webs are 
substantially maintained until the 1** hydroentanglement station (13). 



30 



Each of the separate webs A, B and C are brought together in contact prior to the first 
hydroentanglement station, the web B being sandwiched between webs A and C. where the 
layers are bonded by entanglement, leading to a bonded product where some of the fibers 
from one layer may extend into the adjacent layer to secure the layers together. This 
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mechanical interlocking of the layers leads to a composite structure with a hydrophobic 
intennediate zone which increases in hydrophilicity in a direction towards the outer zones and 
surfaces of the composite structure, which structure gives the product its beneficial properties. 

Liquid is mostly absorbed and retained in nonwoven materials in the capillaries which are 
fomied between the fibers in the nonwovens. The ability of a porous material, such as a 
nonwoven. to absorb and retain Uquid can be characterized by the capillary pressure of Uquid 
in the pores of the material. The capiUary pressure is defined by the Laplace equation fliat is 
well known in the art: 

p = (2 Y cos ey r 

where P is the capillary pressme. y is the surface tension of the wetting Uquid. 9 is the contact 
angle between the liquid and the capillary wall, and r is the radius of the capillary. The Uquid 
absorption rate is proportional to the capillary pressure, and the rate mcreases with increasing 
capillary pressure. The relation is given by Washburn equation 



dV/dt = (r^A)dP/8iiL 

20 where A is the cross-sectional area and L is length of the capillary, is the Uquid viscosity. 

Unexpectedly it was found according to the invention that not only does the amount of 
hydrophobic fibers in the nonwoven affect the release properties, but also the structure of the 
nonwoven fabric. Hiis has been verified with tests comparing two nonwoven fabncs with the 
25 same polypropylene content but with different structures. Tlxe structure according to the 
invention was a layered structure as defined, whereas that of comparison had a umform. non- 
layered structure but the same polypropylene content Hereby it was observed that the 
composite structure had remarkably better absorption and release properties. 

t 

30 During a wiping acton wiU, a we. wipe, liquid should be released fiom to wipe on fte 
^ as completely as possible. In ttus case to pressure *.t is needed to release h<nr.d 
fton, a wet wipe is directly proportional to to capillary pressure of to liquid in to caprUanes 
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of the wipe. Hence, it is desirable to produce a nonwoven substrate that has relatively low 
capillary pressure towards the wetting hquid. 

The capillary pressure can also be decreased by increasing the average pore size of the 
5 nonwoven material. One method of increasing the average pore size is to increase the 
diameter (denier) of the fibers that are used for manufacturing the nonwoven material. Pore 
size distribution depends also on the process technology and process settings such as 
hydroentanglement energy used for the production of the nonwoven. 

10 The pore volume distribution of nonwovens can be determined e.g. by liquid porosimetry. In 
the present invention the pore volume distribution is measured using the technique developed 
at the Textile Research Institute (TBI) in Princeton, New Jersey, USA. The technique is 
described more in detail by Miller and Tyomkin in the Journal of Colloid and Interface 
Science, volume 162 (1994), pages 163-170, which is included herein for reference. The use 

15 of this technique is described in more detail in the Examples. 



The nonwovens according to the invention can be characterized by their pore volume 
distribution. Preferably, in the composite structure according to the invention, at least 70% of 
the total pore volume is associated with pores having an effective radius of greater than 125 

20 \miy or equivalently a capillary pressure smaller than 530 Pa during liquid absorption. They 
can further be characterized by at least 30% of the total pore volume being associated with 
pores having an effective radius of greater than 150 )im or equivalently a c^illary pressure 
smaller than 440 Pa during hquid absorption. Preferably the pores have an effective radius of 
not greater than 800 |jm. It should be noted however that these values for pore radius and 

25 capillary pressure refer to the values measured during liquid absorption (advancing cycle). 
Due to contact angle hysteresis between liquid absorption and desorption, smaller pore 
volumes or higher capillary pressure would be obtained when the pore volume distribution is 
measured fi-om liquid desorption (receding cycle). It should also be noted that the pore 
volume distribution of the composite stmcture represents the average value of all the layers. 

30 As stated above the pore volume distribution of the final product is effected by a number of 
process parameters, including the used raw materials, the fiber dimensions, carding 
conditions, hydroentanglement conditions, such as pressures used etc the choice of which are 
known to or can be determined by the person skilled in the art. 
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OpUonally. to products of to „,«.oncan^ ^ ^^^^^^ ^„ 

of sued pores, such volume ^ - "Z;^ (corresponding .o . pore 

„f 40 um) M an increased ptessute of 3300 9 
EXAMPLES 

,0 Bescr.p«o. of*. ^ ^ sample ««e ^ using 

Both the sample accotdmg to «» 
comparable process settings. 
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Co^sitestrnotme ,^cture conrist of a mixture of 50 % polypropylene 

Ue outomos. webs of me is 15 gm.Mr. *e middle of the 

^ 50 % viscose and the basts , , „ »00 % polyp.opy.ene 

structure sandv^ched between the ou.em>^' ,^ ^ ent»e 

eO g/m\ Thus, *e polypropylene ^ corresponding to 

, 50 g/m'. The composte s^ - ^ „ «^ feeding 

L of Fi^ > by feeding the ^^^^ ^ rogether by water ^ets 

in the hydroentanslemen. the ^ ^ ^ ^,^ediate zone 

.uring Which the layers are mued ^ .„re hydropbiUc m a 



25 



and cmnot be separated. 



Ref««.ce sample ««„tiany unifonn mix«rre of 70 % polypropylene » 

The reference sample consists of an ess«t.*^^ ^^^^ 

30 % viscose. The basrs «e.ght ts a^ 50 ^ ■ ^.^^^ „„^3rte and 

reference samples arc 
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Test methods 

Uquid porosimeoy toolmique ^^^^on were studied with 

Uquid .so^tio. - ~';7:';:Xte.) devetoped a. t.e Textite — 

CnO) ~ ^ .^.e Soienc voi^e 

Miner aad Tyo^i^ - the ^ «,„ipped with a «i.roce«u.ose 

pages 163-170. The cha^be^ of the ^ „ 

^e^hra^havi^ano^nalpored,^.^^^^ 

C„:,oration.Bedtorf.Massach«se,..USA>The ^ 

„^ X-lOO .•^^lltrap.e.iS.a.pU.ehavi.s.hes^^ 
' "°""ronrrsT^nai»S.o.p»ss««ofah„utSOPa,The— 

a weight of 23.9 g (oor«sp oorospooding to pressure range of 13200-83 

^ed oat iu the pore ^-^^'^^.^Z <!^^ -Ption) - ^^^^ 
p. The — eot oau c^.pn» ho* ^^^^ ^ ^^^^^ ^ 

(Uquid desorption) ro— c, ^ ^ ^ ^„ volunre 

;0 sample was subtracted from the ,^^ve pore 

^^^^^^^^^^^ ^Moutwithawipiugdevioe. Th«e were two ditferen. .est .yP«. 
M The dynamic tests were earned out wim ' ' 

«Uchwerc.«d for testing wet and dry wipiap.ope^.- 
WipingtesKwetsample) „„f,,^,ii,uid/gnonwov«.wasaffixedtothebottom 
Tte s«p.e (7 cm X 10 cm) cor^rstrng 1 4 g M i ^ ^ „ , 

30 sideofa2.4.^s.ed(co.r.spo.^toa,^o^S^»)^^ 
«,.„«onofTritor.X.100(^--» 

ara.cof50cm/sag.iBS.waxcloth(3mmofw^ , 
Uquid released during the puU was measur«l wth 
measurement) were done with the same sample. 
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Wiping test (dry sample) 

The sample which dimensions were 10,3 cm x 16,8 cm was affixed to the bottom side of a 1,3 
kg (1,0 kPa) sled. The Uquid, which in this case was water, was spred evenly to the steel base 
with a pipette. Two different amounts of Uquid were used for each sample: 10 ml, and the 
volume which was 75 % of the absorption capacity of the sample. The sled was puUed at a 
rate of 20 cm/s against the base and the amount of Uquid absorbed to the sample during the 
pull was measured with a balance. 



Basic tests 



Basis weight 

The basis weight of the nonwoven was detennined according to the Edana Recommended 
Test Method ERT 40.3-90. The reported values are averages of 10 individual measurements. 



Thickness 

The thickness of the nonwoven was determined according to the Edana Recommended Test 
Method ERT 30.5-99. The reported values are averages of 10 individual measurements. 

Taisile strength and elongation 

The tensile strength and the elongation of the nonwoven materials were determined according 
to the Edana Recommended Test Method ERT 20.2-89. expect that the extension rate was 300 
mm/min. The reported values are averages of 5 individual measurements. 

Amount of the components 

This test method, which is based on the SFS-ISO 1833 (1991) standard, is appUcable to 
binary mixtures of polypropylene fibers with viscose, polyester, wool, cotton etc. 

The required amount of nonwoven was taken and the dimensions of the sample were 
measured. The weight of the sample was determined by using an analytical balance. The 
viscose was dissolved from the nonwoven with 60 % sulphuric acid at a temperature of 60 °C. 
The sample was mixed with a glass rod and the dissolving time was six minutes. After 
dissolving, the sample was rinsed carefoUy with deionized water and it was dried for one to 
two hours at 105 '^C in a ventilated oven. The sample was cooled at room temperature for 
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about one hour and the mass of insoluble component (PP) was expressed as a percentage and 
gsm of the total mass of fiber in the mixture. The proportion of soluble component (e.g 
viscose) was calculated from the loss in mass. The number of parallel measurements was four. 

5 The basic test results of the samples are presented in Tables I and H. 
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Table n. 





Tensile dry (N) 
MD CD 


Tensile wet (N) 
MD CD 


Elongation 
MD 


I dry (%) 
CD 


Elongation 
MD 


1 wet (%) 
CD 


Composite structure" 


















Avg 


68.9 


24.3 


48.7 


16.7 


57.4 


139.2 


51.1 


112.0 


Std " 


33 


To 


T6 


T4 


2:9 


10:9 


T3 


102 


Min 


645 


19.0 


TO 


ITS 


TTS 


"120 


41.9 


99.4 


Max 


"75!9 


28.0 


en 


■191 




T543 


63l 


132.3 


N 


10 


10 


10 


10 


10 


10 


10 


10 


Reference sample 
















l39l 


Ayg 


853 


18.0 


66.2 


"io!6 


sO 


1583 


57.7 


Tl 


StdT 


To 


Ti 


73 




To 


ito 


4!8 




Min 


79.6 


13.8 


52.1 


7.4 


46.8 


i4o:o 


48:4 


120.8 


Max 


95.6 


20.7 


76.5 


14.9 


65.4 


177.0 


64.1 


153.1 


N 


15 


1'^ 


15 


15 


15 


15 


15 


15 



Example 1 

5 

The Uquid poiosimeter was employed in both advancing and receding modes. Dunng the 
advancing run. the sample was wetted by the test Uquid and the receding part was used to 
determine the Uquid release properties. Cumulative volumes of the filled pores are shown in 
Figure 2. The pore radius range 5-50 pm corresponds to the pressure range 13200-1320 Pa. 

10 Cumulative volumes of filled pores at 10. 20. 30. 40 and 50 as k percentage (correspond 
to the pressures of 6600. 3300. 2200, 1650 and 1320 Pa) are presented in Table HI. The 
selection of this pressure range is based on the estimate of pressures used during the wiping 
procedure in different wiping appUcations (baby wet wipe, household etc.). From Figure 2 
and Table HI it is seen that the amount of filled pores in the composite stmcture is smaller 

15 than in the reference sample. TTius, according to the Uquid porosimeter measurements, the 
release properties of the composite structure are better as compared to the reference sample. 



20 
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Table EL 



Sample # 


Percentage 
of fiUed 
pores at 
10 


Percentage 
of fiUed 
pores at 
20 (xm 


Percentage 
of fiUed 
pores at 
30 |im 


Percentage 
of fiUed 
pores at 
40 


Percentage 
of fiUed 
pores at 
50 |im 


Composite structure 


2.83 


6.54 


14.10 


26.42 


43.84 


Reference sample 


5.96 


10.17 


20.50 


39.22 


72.18 



Using the same measurement circumstances the maximum absorption capacity of the 
composite structure was at the end of the measurement better as compared to the reference 
sample (Fig. 3). 



Example 2 



Wiping test (wet sample) 

The wipmg test with wet samples indicated the difference between the composite structure 
and the reference sample (Figure 4). The liquid release is higher for the composite structure 
than for the reference sample. For example, after three consecutive releases the composite 
strocturfe retained about 10% less Uquid than the reference sample. 



Wiping test (dry sample) 

The results from the wiping test with dry samples showed that the wiping efficiency was 
better for the composite structure (Figure 5). The composite structure is capable of absorbing 
12.4-1 6.7% more liquid during the wiping test than the reference sample. 
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1. A composite nonwoven formed from fibrous layers bonded together by entanglement of 
fibers of the layers, characterized in that the fibrous layers comprise first and second outer 
layers each comprising a mixture of hydrophobic and hydrophilic fibers, as well as an 
intermediate layer of hydrophobic fibers sandwiched between the first and the second outer 
layers, the weight ratio between the hydrophobic and hydrophilic fibers in the first and the 
second layers being 20:80 to 80:20. 

2. A nonwoven according to claim 1, characterized in that the hydrophobic fibers are 
polyolefin fibers, such as polypropylene or polyethylene fibers. 

3. A nonwoven according to claim 1 or 2, characterized in that the hydrophiUc fibers are 
selected from tiie gro\^ consisting of cellulose-based fibers, such as viscose, cotton or pulp 
fibers. 

4. A nonwoven according to any one of claims 1 to 3, characterized in that the hydrophobic 
fibers in the first and second outer layers are the same as in the intermediate layer . 

5. A nonwoven according to any one of the claims 1 to 4, characterized in that the fibers are 
carded staple fibers. 

6. A nonwoven according to any one of the preceding claims, characterized in that the 
nonwoven has an average pore volume distribution wherein at least 70% of the total pore 
volume is associated with pores having an effective radius of greater than 125 jmi. 

7. A nonwoven according to any one of the preceding claims, characterized in that the 
nonwoven has an average pore volume distribution wherein at least 30% of the total pore 
volume is associated with pores having an effective radius of greater than 150 pm. 

8. A nonwoven according to any one of the preceding claims, characterized in that the weight 
ratio between the hydrophobic and hydrophihc fibers in the first and second outer layers is 
30.70 to 70:30. 
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9 A nonwoven according to any on. of «,e p^oeding Canns. characterized in *a. » to. 
and me second outer layers. *e hydrophobic fiber, are pol«.ropylene fibers andjhe 
hydrophiUc fibers are viscose fibers, .he hydrophobic fibers of Ure intermediate layer benag 

5 polypropylene fibers. 

o.o.rHina to claim 9 characterized in that the first and second outer layer 
10 A nonwoven according to ciaim i^uoiawi. 

contain polypropylene and viscose fibers in a weight ratio of 50:50. 

A* nrfiTMlme claims, characterized in that the 
10 U. A nonwoven according to any one of the preceding claims, 

weight of the layers are 10 - 80 g/m . 

n A nonwoven according .o any one of Ure preceding claims, characterized in *a. d>e 
aronslayersconsistofafirs. and secondonter layer, and anintermediatetayer. 

,3. ■ A wiping article, especially a «e. wipe, con^ a con^site nonwoven subs«e 
accprdmg to any one of the preceding claims. 

,4. The wipmg article according te claim .3 loaded with a wiping liquid, such as an aqueous 
20 solution, emulsion, dispersion or lotion. 

,5. -n^ wiping article according to claim 14 wherein Ore amount of Uquid in me article is 2-5 
g of Uquid per g of dry nonwoven substrate. 

,6Mea.odofm«.uftcturingacompositenonwov«.comprisingmestepsof 

forming a layered web coarprising firs, and second outer layers each 
comprising a mixhne of hydrophobic and hydrophiUc fibers, and an 
inrennediate layer of hydrophobic fibers sandwiched between U.e firs, and 
me second outer layers, whereby me ratio of hyd^phobic to hydrophrhc 
fibers is 20;80 .0 80:20 in me first and second outer layers. 
. hydroentangling me layered web to bond me layers by ent»>glement of 
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fibers, and 
drying the hydroentangled web. 
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17. The method according to claim 16, wherein the layered web is formed by providing a first 
and a second web each comprising a mixture of hydrophobic and hydrophiUc fibers, as well 
as a third web of hydrophobic fibers, conveying the so formed webs to combine the third web 
in facing relationship vfifh each of the first and the second web, to sandwich the third web 
between the first and the second webs. 

18. The method according to the claim 17 wherein the first, second and third webs are carded 
webs made firom staple fibers. 

19. The method according to any one of the claims 16 to 18 comprising the fiarther step of 
adding a liquid to the formed composite nonwoven, preferably in an amount of 2 to 5 g per g 
of composite nonwoven. 
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Figures. 
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Composite structure 
Reference sample 
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Figure 4. 
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Figures. 
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^ Composite structure • Reference sample 
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Figure 6. 
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Figure? 
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